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Can You Accurately Report the
Current Condition of Your
/i Facilities
e Condition by:

— Facility System

— Individual Facility

— Facility Classification or Type

— Site

— Agency

OI Federdl Ic < cleradl ~ OUnunag dl10al’C

Advisory Board Standard #6 requires an annual
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Do You Know?

« What condition your facilities should be to meet the
mission, operations, safety, and habitability requirements
of your agency

 The annual sustainment cost of your facilities
 The annual renewal or repair cost of your facilities

 The renewal/repair costs to increase the condition of
your facilities to meet the mission, operations, safety,
and habitability requirements of your agency
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The Data Required to...

 Budget wisely
* Prioritize Renewal/ Repair $
o Justify your budget needs




PLEXUS SCIENTIFIC CORPORATION

What's Needed?

« Need method that:
— |s low-cost
— Can be updated annually
— Is consistent and auditable

— Flexible enough to provide useful information in a
variety of ways; for systems, for facilities, for types
of facilities for sites, and for entire organizations.

| ow-cost, Consistent, Auditable



PLEXUS SCIENTIFIC CORPORATION

NASA Method

Acronyms

 Current Replacement Value- Cost and engineering estimate of
materials, supplies, and labor required to replace a facility or item of
equipment at its existing size and functional capability.

« Deferred Maintenance - Maintenance that was not performed
when it should have been or was scheduled to be and which, therefore,
IS put off or delayed for a future period. (Federal Accounting Standards
Advisory Board (FASAB), Statement of Recommended Accounting
Standards Number 6, September 1995). Deferred maintenance DOES
NOT include alterations and modifications, expansion in size or
capability, work to address major technical or functional obsolescence,
or other types of “new work.”
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NASA Method

Acronyms

« Maintenance — The act of keeping fixed assets in acceptable
condition.

o Facility Condition Index- Not the traditional definition which

IS DM /CRV. Based on system ratings, this is the weighted sum of
condition ratings for all nine-facility systems. For each Center, the FCI
IS the weighted average of all nine systems for all Center facilities. For
NASA it is the weighted average of all nine systems for all facilities.

« System Condition Index - This is the weighted sum of the
systems similar to the FCI from the system level to the agency level
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NASA Method
The Approach

o Utilizes Agency’s Real Property Inventory (excludes land
value) to create a database

* Use independent teams to complete the assessments
 Rapidly inspect systems (9) in each facility
« Rate condition of each system from 5 (Best) to 1 (\Worst)

« Parametric models convert condition ratings to
renewal/repair/capital investment cost estimate based on
facility Current Replacement Value (CRV)

« Models account for different facility types (42)

Products: System Condition Index , Facility

nndition Index L DM CC mate
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NASA Method

Create the DM Database
Download the Agency’s Real Property Inventory into the DM

database

Facility types in the DM database: _ Sl
+ R&D and Test Buildings * Electrical Distribution

» R&D Structures and Facilities zo‘é"er Generation
+ Administrative Buildings LYSIANODS

C AT d Tracki « HVAC Distribution
om_mumca lons and Tracking UVAC Generation
Faclilities

PEnerPad » Potable Water Distribution
LTS o PW Treatment Plants

42 DM Facllity Categories are based on NASA/DoOD FACS

L Desianed to Account For As Much CRV as Possible
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NASA Method

Assessment Methodology
* 2 person teams perform a rapid visual inspection of
facilities
— Use of Personal Digital Assistants (PDA) of all types

— Key is the use of knowledgeable local escorts with each
team

 Able to assess a few low-cost facilities without on-site
VISItS
 Accounts for all facilities & considers age of systems

Cost < $.02 per square foot
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NASA Method
Facility Systems

o Structure - foundations, slabs, floors, pavements

 Roof - roof, gutters, flashing

o Exterior finishes — walls, windows, doors

* Interior finishes - floors, walls, ceilings, doors, stairs

« Electrical - distribution, lighting, other wiring/controls

« HVAC - HVAC and other mechanical systems

« Plumbing — water, sewer, fire protection piping

« Conveying - cranes, elevators, hoisting equipment

« Program Support Equipment - test, research, program equipment

System Number and Types Can Vary From Agenc
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NASA Method

Condition Assessment Ratings

5 Condition Ratings

5 (Excellent) — Only normal scheduled. maint. required
4 (Good) — Some minor repairs needed; functions okay
3 (Fair) — More minor repairs required; mostly functional

2 (Poor) — Significant repairs required; system not fully
functional for bldg use; does not meet all codes

1 (Bad) — Major repair or replacement required to restore
function; system unsafe

0 (Absent) - A system that does not exist in a facility
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NASA Method

Basis of the parametric model

*DODs Parametric Cost Estimating System (PACES); facilities
construction data by facilities system

*PACES Is an integrated PC-based parametric budgeting and cost estimating
system developed by Earth Tech that prepares parametric cost estimates for new
facility construction and renovation. It is accepted estimating tool for federal
construction projects that is based on an evaluation of more than $40 bhillion of

federal facilities projects

*RSMEANS Construction/Repair data

*is North America's leading supplier of construction cost information

*NASA Historical Repair/Renewal cost

Estimate Over a Large Number of Facilities
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NASA Method

Functions within the database

Managerial Tools

— SCI, FCI, DM reports by Agency hierarchy, programs & facility
categories

Analyst Tools - Comparison between years

— SCI, FCI, DM comparison from each assessment rating to the
Agency including programs and facility categories

DoD Facilities Sustainment Model (FSM)

Facilities Managers’ Interactive Facility Condition Goals
Tool

Facilities Incremental Condition Change Model (FICC)
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NASA Method
Facilities Incremental Condition Change Model (FICC)

 Determines the required condition of facilities to meet mission,
operations, safety & human health/comfort issues based on facility
condition goals and lowest acceptable condition.

 Determines the amount of renewal/repair/ capital investment cost per
1/10 incremental increase (or decrease) in a site’s facilities condition.

 (Glves a manager the amount of renewal/repair/capital investment
cost to increase the condition of a site’s facilities by any increment up
to a “5” including the target rating.

— Also, prioritizes work effort, to get the greatest condition increase with the least
amount of expenditure



Facility
Description

CRV($M) Total

Current
FCl
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NASA Method

Results Table

Recommended
FCI Goal

Total
Renewal/
repair
required
($Mm)

$ (M) required to
meet
Recommended
FCl Goals
(All Facilities)

$(M) required to
meet
Recommended
FCI Goals (Active
Facilities)

% CRV DM
Goal per
Category

Site 1

$6,123

3.8

$481

$422

$340

8%

Site 2

$2,813

3.8

$197

$184

$73

%

Site 3

$1,520

3.0

$474

$439

$428

31%

Facility
Type 1

$1,456

3.5

$107

$92

$69

%

Facility
Type 2

$1,446

3.8

$132

$115

$82

9%

Agency Total

$22,762

$2,269

$2,007

$1,597.2

10.0%
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NASA DM Parametric Estimating
Method

v Achieves at a reasonable, auditable result that meets established
accounting standards

v Meets FASAB #6 requirements as an annual facilities condition
assessment

v" Produces both a system condition index & a facility condition index
based upon rapid visual inspections all facilities

v" Produces a credible estimate of deferred renewal/repair/capital
Investment cost as a direct result of a very low cost facility condition
assessment using parametric modeling based on historic data

v" Estimate the amount of capital investment to incrementally increase
(or decrease) a site’s facilities condition.
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Plexus Scientific is Easy to Work
With

Existing Contract Vehicles
MOBIS # GS-10F-0035K
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Plexus Scientific Point of
Contact

Don Sapp
Office -(703) 845-8492 ext 116
Cell -(703) 622-9086
Fax - (703) 845-8499
Email - dsapp@plexsci.com



Back up Slides
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Conclusion

e Using the NASA method of assessment and
DM/renewal estimating method the facility
manager now has a tool that can;

— Budget wisely

— Prioritize Renewal/ Maintenance $
— Justify your budget needs

— And,
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Conclusion

e This process answers questions, such as:
— What Is the current condition of our facilities?

— What condition do they need to be in to
continue to operate successfully and safely?

— How much will it cost to raise the condition to
operate successfully and safely?

— Over time are my facilities improving In
condition or at least remaining in the same?
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Results

e Low-cost, flexible facilities assessment that
meets FASAB #6 requirements

e Can be compared and trended annually from the
system level to the Agency level and by facility
class/category to determine if your program Is
successful

* An auditable, consistent method to determine

DM/renewal cost as a direct result of the
condition of your facilities
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Results

A method to determine the required condition of

your facilities to meet mission, operations, safety
& human health/comfort issues.

* The capital investment costs to incrementally
Increase the condition of your facilities to meet
the mission, operations, safety, and habitability
requirements of your agency.

 All this in a single database that also uses the
DOD FSM to determine annual sustainment cost
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History of FICC Model

« BMAR Limits Task

— To establish limits (BMAR as % of CRV) for the
Agency and by discrete facility type.

e First FICC Task

— How much does it cost to increase the condition of
our facilities?

— Curve fitting
e DM Limits Il Task
— DM Limits

— Rules ndel for cost to incrementally increase
facilities condition.
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BMAR Limits Task 1

« Determine established industry standards

« Determine if other are other organizations with such a
standard.

e Conclusions

Organizations have different definitions and metrics for BMAR
None have established firm BMAR limits

Definitions for what is included in BMAR and BMAR levels in
other federal and public agencies fluctuate significantly

Comparisons of facilities performance among agencies are
Impossible due to variations in BMAR definitions, facility ages,
and other factors

 Use available data to do the same thing- DM
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BMAR Limits Task 1

e Purpose: To establish limits (BMAR as % of
CRV) for the Agency and by discrete facility

type.
e Use as a performance metric and budgetary
tool.

« Determine impact of Agency backlog of
maintenance and repair (BMAR) levels on facility
degradation, mission support and safety.
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Incremental Condition Increase Task

 Purpose: To develop a method that calculates
an incremental increase in deferred
maintenance cost based on an incremental
Increase In a facilities condition for use during
the planning, programming and budgeting cycle
to estimate the maintenance cost required to
Increase a group of facilities’ condition to a more

acceptable condition.
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Incremental Task

e Two options

— Used defined heuristic rules to change the assessed
ratings of the individual buildings systems

— Involved estimating discrete interval changes based
on standard values for all systems in the subset —
“Curve fitting.” The basis of the DM System Condition
Percentages

e Option 1 although preferable, too hard within the
time restrictions
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Incremental Task
Option 2 A- “Curve Fitting”

 4th Order Polynomial Curve Fitting

Kennedy Space Center

" Mth Order Palynomial Equation of KSC given the

Standard (dashed) vs. Equation {line)

The 4th order polynomial poorly represented the data in the interval of
NASA'’s greatest interest, the interval of 3.5 to 4.5.
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1st FICC

“Curve Fitting”
e 1st Order Polynomial Curve Fitting

Bt

S
C bt
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1st FICC

“Curve Fitting”

2002pt

AmesReseach Cenr | - -------
-lmmmmmmmm

Ames Research Center Total $3,619 .....m $128 | $138 | $148 | $158 | $169 | $179 | $189 | $199 | $210 | $220 | $230
Code R (Aerospace Technology) Total $8,911 ....m $345 | $518 | $546 | $574 | $602 | $630 | $658 | $686 | $714 | $742 | $770 | $798

-----------------

Nasa Total ($M) 6] | | oo [s3o0] 0] 61.080] 81440 61499| $1558 | 61617) $167 | $1.734|$1.798| 1862 61911 $L.970 | 82028
_-----------------
Shule Pgm (M)
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Incremental Task
Option 2 B- “Curve Fitting”

e 1st Order Polynomial Curve Fitting

ClIncr al Estimate

—— Estimate

_-':"_.':1—_-:-,_— Py

I

o Eal s 1 S e ps
=Rl o'

[
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Incremental Task

Conclusion

 Change In cost is accurate within the precision
of the DM parametric cost estimate method

o Facilities management tool will be useful in
nelping NASA management during the planning,
orogramming and budgeting cycle

* Aid In the prioritization of maintenance spending
between Enterprises, Centers, sites, types of
facilities and even facilities systems
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DM Limits I

e Purpose: To establish limits (DM as % of CRV)
for the Agency and by discrete facility type.

e Use as a performance metric and budgetary
tool.

 Determine impact of Agency DM levels on
facility degradation, mission support and safety.
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DM Limits If

Procedures

* Further define ratings

e Establish limit and target condition rating per
system

 Determine limit and target FCI per facilities class
 Determine limit and target DM per facilities class
* Apply to all DM facility categories

 Determine % CRV that DM lower limit and target
equate to.
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Rules-Based Madel for FICC

« Curve-fitting was a logical process for an
estimate, but was not optimal.

 Rules-based model

— Increased fidelity of estimate because it is based on
assessment ratings, DM limits, CRVs impact, facility
categories, and a managerial decision making
process

e Added and deleted rules
— Cause and effect

 Analyze results
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Rules-Based Maodel for FICC

Name 34 35 36 37 38 39 4 41 12 43 44 45 5
Ames Research Center 303036270 281606384 20439265 209461488 199966951 160314081 78518730

Dryden Flight Research Center 1441237 4804259
Glenn Research Center 22036880 257438810 245279871 239261749 222201572 188888518 164674463

Langley Research Center 153,134567 126478860 111504814 95990303 85128623 80625944 68768551 43,295 969
Code R (Aerospace Technology) 75648963 676838895 621576125 545044544 506,644,068 432162999 317722627

Goddard Space Flight Center 91,288,781 75349919 53,125,709

Code Y (Earth Science) 91,208,781 75349919/ 53,125,709

Jet Propulsion Laboratory 85770278 78229029 74130299 64955159 51137973
Johnson Space Center 15887306 15041030 112723434 86643295 79977497 58510571 37,649,902

Kennedy Space Center 83140361 726258731 TI9BILIAS 674332815  632.202,068 567943205 463,850,002

Marshal Space Flight Center 124938231 89238544 80654116 73809269 65557447 50220619 33471409
Marshall Space Flight Center 233493604 189316693 177265600 148754672 122555374 94565032 65,888,609

Stennis Space Center 115,077,002 0074432 67506682 78412413 72973961 41610343

Code M (Human Exploration and Development of Space) 1315508204 1149520787 1102006786 1020423759 898560605 804474500 632.264449
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FICC Steps

Example
(89 total steps)

e [oowe | o] s
o [ [eowe | o] 5
o [ [swowe || 5
o [swowe | o] 4
I s T Y IS
I s T )
e [ ||
o [ [ | o] &
ok Jeewe | o] s
om0 Jeewe | o]
ke Jeewe | 4]
ke [ewmmen | 2| 5
o[k Jewmmen | o] 5
ke Jewomen | 4] s
I T T Y IS

WIN|[PAR|W[IN]|W[IN]|W[IN]|W[IIN]W]DN
aglaojonfojlajloa|lb~|{drlaja]| bl ]Oo] O
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DM Parametric Method
System CRV Percentages

R& D and

1 Test .18 04 1.19 |.15 .20 15 .04 .01 .04
Buildings
R&D

2 |t l40 .01 [.17 |03 |.25 02 (.02 |[.04
Facilities
wind
Berthing

29 And 15 A7 .16 .18 16 .07 .02
Housing

Based on DoDs PACES model
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DM Parametric Method
System Condition CRV Percentages

SRUC | ol 1 1] 25 10
ROOF | o] o | 75 10
Ext [ o 1 1] S| do
NTF [ o 1 o] so| o
ELEC | o 3 13l 63 1m
WVAC | ol 3 13l 63 1m

-q———
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DM Parametric Method

FCI Calculations
 FCI calculations

— Individual Systems
— Individual Facility
—Installation
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System Condition Index

S I B

T s PRV DM | Insp | % Sys Normalization to
FaC|I|ty Descrlptlon CRV Value of System value of systems

MATERIAL/EQUIPMENT STORAGE $52593] 28] 2] 0.3 $33,133.59 0.000528284]  0.00105656
$1,172,01 0. $468,807.60 0.007474695  0.0298987
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A System Condition Index is calculated by first determining the CRV of the system in question by
multiplying the % system CRV by the facility CRV. These system CRVs are then totaled. Next, the
system CRYV for each facility is normalized or weighted by dividing the system CRV by the sum of all
the system CRVs. This quotient is then multiplied by its respective assessment rating. These
“weighted” SCI are then added together to determine the facilities SCI



PLEXUS SCIENTIFIC CORPORATION

FCI Calculation
Individual Facility

STRUC ROOF INTF ELEC HVAC PLUMB CONV EQUIP
T s PRV DM | Insp| % Sys|Insp| %Sys| Insp| %Sys | Insp | % Sys|Insp| % Sys| Insp| % Sys |Insp| % Sys | Insp | % Sys| Insp | % Sys

FaCIIIty DESCI’IptIOﬂ CRV | Rate| CRV | Rate| CRV |Rate| CRV | Rate| CRV |Rate] CRV |Rate| CRV |Rate| CRV
FDVINSTRATION BUILDING s2166903] 5| 5| 01| 3| 00 5| 01| 5| 016 4| o1 ¢ o1 4| 005 5 0w o o 5

The FCI is CRV normalized sum of the condition ratings for each system within each facility. In other words,
facilities or systems with a higher CRV contribute more to the overall FCI. The building FCI is a simple
calculation that weights each of the nine system condition ratings by its associated system CRV percentage
per DM category. In each system, the rating is multiplied by its system CRV percentage to get a weighted

SCI. The sum of the nine weighted SCIs equals the facility’s FCI.
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FCI Calculation
Installation

AR I PRV DM Norm
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The Center FCI value is a sum of each facility’s CRV normalized FCI. Each facility CRV is divided by
the total Center CRV. That quotient is then multiplied by each facility’s FCI producing a CRV
normalized FCI. (Weighted FCI = (Facility CRV+ Center CRV) x Facility FCI). The sum of these
weighted facility FCls provides a total Center FCI.
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DM Parametric Method

DM Calculations for a Facility

€ms

Program Support Equipment

oo
Progan Sippo Equpren
.

System Rating  |System Conditon PRV % Deferred Maintenance ($T)

3

$277,405.39
38.934.09

&+ ©+

= NN

N w

= ©
al|le|o o|le|e ©%
Slo|e Slo|e 2
olo|w o|lo|o o
S|S|o a|lS|S S

i 12,166,903 ]

$372,307.23

The facility DM estimate is determined by adding the deferred maintenance estimates of the nine facility
systems. All the facilities in each installation are added together to get an installation cost estimate



	Facilities Condition Assessment and Capital Investment Model
	Can You Accurately Report the Current Condition of Your Facilities
	Do You Know?
	The Data Required to…
	What’s Needed?
	NASA MethodAcronyms
	NASA MethodAcronyms
	NASA MethodThe Approach
	NASA MethodCreate the DM Database
	NASA Method Assessment Methodology
	NASA MethodFacility Systems
	NASA MethodCondition Assessment Ratings
	NASA MethodBasis of the parametric model
	NASA MethodFunctions within the database
	NASA MethodFacilities Incremental Condition Change Model (FICC)  
	NASA MethodResults Table
	NASA DM Parametric Estimating Method 
	Plexus Scientific is Easy to Work With
	Plexus Scientific Point of Contact
	Back up Slides
	
	
	
	
	History of FICC Model
	BMAR Limits Task 1
	BMAR Limits Task 1
	Incremental Condition Increase Task
	Incremental Task
	Incremental Task  Option 2 A– “Curve Fitting”
	1st FICC “Curve Fitting”
	1st FICC “Curve Fitting”
	Incremental Task  Option 2 B– “Curve Fitting”
	Incremental Task  Conclusion
	DM Limits II  
	DM Limits II  Procedures  
	
	
	FICC StepsExample(89 total steps)
	DM Parametric MethodSystem CRV Percentages
	DM Parametric Method System Condition CRV Percentages
	DM Parametric MethodFCI Calculations
	
	FCI CalculationIndividual Facility
	FCI CalculationInstallation
	DM Parametric MethodDM Calculations for a Facility

